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^ois. A>o]ofl ufE^M-^ ol^i ^^># -g-^ °l-§-*H ^ #7l ^1 

M-^M-Tll ^ ^"71 wlH 5}<?1 3 5-1 H^M^l-* ^-^.H^H ^71 wlH 3^ 
B^fi^l^^ talH ^ a>o] cHl -8-^ Tl^-g- ^Al^lt^.. ol^j ^ w]H e^-oi a>o] 

5. 2 
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1020020054904 #3 ^*V: 2003/4/11 

*i #*l*Hr #*lf^7l ^ {SENSE AMPLIFIER FOR SENSING 

A SMALL VOLTAGE DIFFERENCE AND SENSING METHOD FOR THE SMALL VOLTAGE DIFFERENCE} 

5L5a ^ 5L5b^r £4^1 t)]E e^o] 33 B^l^Bl ^ h]e ^.o] a>c]^ _g_^ ^ 

^ 5+^ ^ tilmw} S^H M-^l-M-^ ^^V« SL^^b ZL5fl^o]cf 

100: ^lasl ^eflol 200:^l#^7l 

204a, 204b: ^lB 2}<?1 3^1 H^^l^B^ 206a, 206b: 3.^ 

202: 
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1020020054904 #3 0 ^> : 2003/4/11 

4. 

<13> *V£*fl 7]^ 4i7>-& ^ ^ ^ 7l^ ^ ol^l dl o] Ei # 7] #3r}^ 7^^#(€\ 

o]o. s ^^cf. 7l<*j win ^elfe 3H^(^- ^IJOl- 3.71S. 

<14> J§-^ o.^, 7l<3 H^l cflo]Ei# s.#^>7l ^SfH^r, ^ ^ «1H 2} 

*M-(^, win 3? «1B«> eKiH ^^^r ##£.3. ^§-3^14. ^-^ ^ 
cflolE^V, oflsfltfl, tijm ^<?lofl Tl^^slJi, oH 42} wlH e}^ g «1B«> 

A}o}6\) v]± &<&*}7\ M-B}\+^. ^^71 7> ti]B M^^r V] ± ^^>» 

<i5> 2.1^ ^-^o] ^1^71(10)*^ tfl^ -^7>S)SS.ol4. u]H BL ^ flB*} 

e}<?l /BL ol ^1^71(10)^1 ^l^#7l (10)^1 ^ <y^^r§ SI ^ /SI * ^ 

y lB e*°l BL ^ wlBw> sj-oi /bl A}ois] Ajs^ol ^, ^ a>o]^| ^ 

AV(^= 25~30mV ^S.) # ^l^#7l(10)7> #*l^r ^ °1» JH£$ °1^1 

^siAi^s. so ^ /so #^*vt}. *#ai o.s. -aai m€*i^i 
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1020020054904 #3 2003/4/11 

#«f);*14. ofl^tj], ^]^7l # ^M3*Kr B^fl^l^l- 3000A %5.H\ 7 > 

^l- ^-f , 7fl°lB ^^(dimension)7l- 150A ^ ^sflSL H^l^E^ §■^^1^ 
(threshold voltage) *K|7> 30mV ^-£7]- , ^ 3t)jE.^ 

B\ SL^f- w>^7ll £4. 4^, °1 ^l#^7l^ 30mV °1*>^ £ 

#*1^ ^ ^, «1H Ej-°1 BL «J wlHw} £}-<?] /bl Afo]^ ^oj.^ AV 7} 30mV °1*> 

7]- S)^ ^1^7l7> ol« #*|« ^ $7^4. 
<16> 44*1, -f-#3Sl ^1^7l# A>-g-Sl-*r «>H^ 71^44 Jl^j^S}-^ ofl 

-f <H^7fl44, #4^4 <%*o) ^ ^Sj-ofl D fl°- nl^Tfl^^. 

l^o) °]^JLX} ^ 71 #^1 ^1] 

<i?> 44*1, °UMM «*l-7l ^ Z\]<£S\9XCLV\ , <£ 

rgo] o] =-jl7> ^ 7l#3 3Ml*r ^ <£5H1:£ nfl-f oj-^o.^ ^-4*Rr #4^71 

<18> ^ 7 | A>-g-^>^ tiV£*fi 71^ i7}t *fl^Kr C-il Cf^- 

^-^^1 &4. 
[^51 ^ ^ *|-§-] 

<19> ^-7] 7l#^ 34^1 ^«>7l -g- ^-3. 7 }- ^oj- 7fl2flAlE^ 

# 5Lf"«>^ ^-g- ^iLsL ^4. ^-71 2}^ iMAlE^ & WlH 4^ 33 

HBfl^l^Bil- ^ #4 ^1^71 Si A}o]6\] 7^m^. ^"71 ^ ti l H 4«?1 
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AA B^l^^S: w]H ^ HlBW> c-flolE-11- ^-71 ^l##7l^ 

H ^ ^l2tilH eKl^i- ^ ^ ^^.S. ^e)sHr ^ «]H ^91 A A H^fl^l 

r^Ell", °i#-& ^7} HlH H^^l^^o) £i£_^7} U] E ^.o]^] o^^] 

*3 Oj^sol «1H B^*^ #71 ^ 7fl3lflAlBll; A> 

±£.*i ^ ^efl^l, ^7] wis Z^E) H^l^^l ^£.^1 <£ 

, # 7 ] win A el H^^l^Ei#oi s]^, win 33 H€ 

<22> c-1 ^^1^ o.s, #7l #*l#s.-^, ^ll-a-E-^ S^^l^^i ^ *fl2<35.i 

3» 5L^>^ ^1^1^^-Y-l- i^-^Vcf . ^-71 <$3-^ H^H^l^Eil-Sl i^^l-^r ^S. 

<?l^£lZL = efl^l^-°r #7l ^llwlH ^ ^-71 *1l2HlH eV^Ml ^^^1 JL »1 olHl:^ 
#7] ^12«1H ^ ^-71 ^1«1B SE ^-71 #*l#-=^b ^1^2-^ 

H^^l^Ei ^ ^12^1 Si H^^liEil- 5LW^ *fl2#*l^=-^-I- i^-W. Aj-7i sis. 
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<23> OH, ^-71 HlB 2^ B^£^^#ol ^-^^ o]^.6\) t *ll 

# %^2H?l^r ^l^l^^f *)H^l:i:fe feel s-f^H fee] ^-Efls. 

#71 ^2^1#^» «r^^l7lfe a(2#*|^H?- ^H^l^fe fee] *H #3HH fee] 

<24> $|i= Bj-o] ^.g-Aijrfe u]h e}«y ^e] B^liE^l ^ nfl, %^s}- 5)JL ( 

<25> ^1-71 ^fll^l^Hf ^H^lJlfe, ^7} AM^A^^r^ ^SL^°\] J=eflol, 

<26> ^eH, olfif ^ fle e}<y ^A]Ji7]- #^S)-£H, 7l<3 

^ c^eflo]^ jl^ ^o] ^s^S]^, ^-°-(charge sharing)^ $)n ^7} ^fllwlH e> 

^(^m^, «1S eK}) ^ ^2tilH e^H^tfl, ^) *}o]o\] v)^ &<&x}7\ 

^"71 wlH e><y ^e] H^^liBi-i-oi Ei-g- ^ win e>o]# ^ #*l^f7l a> 

^«fl ^7l n]^ ^oj-^rq. ^ 3. #°Jx}7} ^ ^ h]h el-o]s. A >olofl 
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<27> #7l 7l#^ 4^1*^: ^*>7l ^tb tb #3 «1H 5}-°J# ^ # 

^7|^ *b ^ W]E 2}o] 2^ H^H^i^l-^; ^-^r^M -tf 

33 H^fl^liB^-i-^- g-iE5}oj ^7} ^ H 1H ^>°H1 ^i^KS. 

<28> ^-7] H 0 >^<Hl^i, ^-71 H-gr^l «1H 2**1 33 ^-^.H*}^, ^71 

«1H 5}<£ 3 3 H^^l^Eil:^ tilH eKl^ a >°1^ -8-^ ^*fl tb 

7} o)6\) 4^ >8-7l *b ^ U]B SKll" A>©H #71 ^^>7> M-B^t*. 

<29> 7l^aj 3Hl#-§- ^*>7l ^tb ^£r, tb ^ «1 H ^Kl^ *>°1 

^ll^^V* ^^Rr ^AQ, #7] & ^ «1H B}o]% ^71 ^fll^^V^-4 

€" ^12^^>» ^*Rr #31^, ^1^7l# fl^Sj- A] 71^ ^Tfls}-, -8-71 2fl2##*> 

<30> #7l « 0 V lHH, ^7l ^l^l^Kr ^"71 tb #3 ^-ois. Rl ^1^^711- #7} 

33*Hr tb ^ «1H et-<?I 3 3 H^^l^E^^- Bj-^l-a} t^SlJl, ^-7) ^12 

<3i> ol^oflA^ ^-a-^ 5.^* %^^><^ ^"^^ wl-^-^tb ^HH cfl^H ^Ml^l 

tb4. H>^3tb ^AHlo]l tiVH^fl ^1-2. ^ 7fl^^ o. 

^ SlS.£oltq.. tiVE*)l fl-^l^^-S tifll^ 

^ ^£^1(100), ^"71 ^ ^eflo]^ S.^ ^cH] djolEil- ^#S-S>^ ^-71^71 
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(200)^8: X^tf. £ ^ofl tfltb $1*IH € <^5flol(100)^ #*1 

nfl5Le| ^ Mcell ^ -£^-1*1- St ^. ^S.eJ 4 Mcell 3iL, ^r, Tl^Kr 

4 7fl3xflAlEi Ccell ^ -*7l 4 ?fls!)A)Ei Ocelli ^5-^>7l ^tb 3e H€*1^3 Tr» 
S^-fVtf. ^7} B^^l^Bi Tr^ TflolH^ ^H.5^-<?1 WL^l &7}^°.S. ^^}JL(3L 

^ TflolH 7}^l7> $|H.sK! ^-g-*>Jl) = 3]<?1^ «1H BL^l #71 3°. S 3^r*> 
JL ±SL^±r -#7} >t 7l]3flAlEi CcelMl #7l 3-^5.3 ^tb^. 3 = &K1 WL^r #7l H 

SflAlt| Ccell# #^><*i ^S^Kr AjjL^ol^ «1H ^ BL^r #7l -1 7fl2fl A l^ 

Ccell 3 HH^i* *r 5Uxr 3H^#°14. 

<32> ^ #*1^7l (200)^ ^1^-^(202)1- 3L^tb^. #*l^--?-(202)fe ¥ 
# SI, /SH M-eJ-^tt AVI- #*ls}:n f^tt feel'illS 

€«r*M SO ^ /SO *H*1 #*1 ^-71 (200)3 H ^3.3 €<H 

31 o} jl^ u\] s.el it Ccell «1B ^ BL2olJl *M-fe wlH«l- /BL2 

^14. 

<33> £ wye^^ ^aHHI rcj-aig, ^1^71(200)^ «lH 2}-^ 33 B^l^ 

IS0_Trl(204a), IS0_Tr2(204b) ^ 5HsfM3l: Cl(206a), C2(206b)^r 

el if-W. «1H BL^r wlH 3 3 HM^3 IS0_Trl(204aH ^Sf) ^ -f-^r 

BL1 ^ BL2.2.S. 33€*4. «1S el-^l BL2<^1 71^13 Cl(206a) ^ #*1^# 

71(202)31 ^(SI)°1 n>^-7>^lS, «lHti> 3-*! /BL^r «1H 33 H« 

^B-l IS0_Tr2(204b)<HlSl«fl ^- ^ /BL1 ^ /BL2.2-3. 33^. wlHH> 3^ /BL2<^1 # 
0 J- 3]*>S ^^flAlEi C2(206b) ^ ^1^^(202)51 3#(/SlH <^^€^-. iW3*Ml, 
^-71 <a]#^ 7fl3flAlEl(Cl,C2)^ ^ ^ell^lol M0S 7fl3flAlE^olcl-. M0S 
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5l|3fl^l^fe £3^1 £3€ 33" £o] &<$(V)d\] 33 nn*\Q^(C)7} ^3". c^l^rfl, 
=?-l} Va - Vb ^Htt ^Hl^M 7lW*l€^(C)7} ^3. 

<34> ^ofl 3=-^, «1H 3-<?l 33 H€3^3(204a)3" #3^3-^(202)3 

1- ^*Kr «1H 3-<y(BL2) A>o]ofl zl^ji tilH 3^ 33 H $3 ^3 (204b) 3 3B3 
3-S1C/BL2) a><>H -g.^ ^§^o] ^^W. 33"*1 3B 3-«?l 33 H€3^37> 
£r ^ €-^3^ -8-^ 31-^1 3*fl ^331- CI, C23 «X|eii7} ^^Tfl^cf 
. ^^- ( 7fl3T|lAl^|-i- CI ^ C23 #^3- IV1-V2I , ^, AV7> ^*>7fl ^3. 3€-^ 
7fl3«33 CI, C27> :&°H tiVtal^frH 7lH3^7l- ^}3 nfl-g^l , 3H 3"?! 33 B 
i£3^3l- ISO.Trl, IS0_Tr2-i: ^ ^--S-B*}^ 2:71 ^.°^\ AV B3 ^4 -g- 

< 35 > ^, 3B 3<?1 BL 31 3B3 efoi / B L«fl ^-^^ B3*>3 ^3 ^7>^ji 3^3 
<U ^-g^J^} %^^-3£)^ ^1-2-3 Q 333^-3 ^ € Mcell 3 ^3^- -?d*|€ 
€ Mcell ^ 3-^ BL A>o]ofl ^} ^(Charge sharing)^ ^<H\+^. 333 3B 

3<?1 33 B 313 ^3 -1-3 H-^3^, 33^^(202) 3B 3^ BL2 ^ 

3B3 /BL2 3-3, ^ 7 fl3)|X|Ei-i; A\o]d\] u}± ^«y-^> AV 7} ^^tt3-. 

<36> 333, tilH 3"?] 33 B313^3*(204a, 204b) 3 3^, #^3^ 

*^ 3^^ 3*fl M0S 7fl 3fl 3 3 (206a, 206b) ^3 ^3- Til €3". °M, M0S ?113|3 
Bl( 206a, 206b) 3 ?ll 313 #«3H) 3H*M ^*>7l nfl§-^, B.^3^31" 

(204a, 204b) 3 €-BB^ 3^3 M0S 7W^Elt2l AV^r 2:3 3^ AV 

B3- ^7>*>t11 €3-. ^3-3 ^s.^- -8-^ 3#^3 ^B°11 33 ^£3. -§- 
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<37> ol<^^| ^l^^«-(202)# #^SW7l^, €• ^^V# US.?} f^^f 

(202H1 ^$6] ^l^^-(202)7> nflo- <^^^ ^ M^ 1 }. 

(202)7> «-^Sl-^ ^ 41 H e(-<a ^AIStt Wl^gj. s}t} . 

<38> 5L4^r 512^ #*l^-§f7l(200)°fl tfltb ^Ml 3t] Si^l t} . £4-1- , «]H 

33 H^l^Bi lS0_Trl, IS0_Tr2^r £-3 Aljr , ^ €-£r ^ V G <Hl ^/-SLH£]^ 
aje e).o] BL o. y lH g^o] Bl ^ wlB B2 tilHw> ^<=] /BL* «]Hti> 5} 

^1 /Bl ^ t>lH«> H^-oi /B2 ^elAl^cf. ^o]- 7B sfl a] E|( 206a, 206b )ir 

^ EE^Jol ^^1^ M0S 7fl3fl^lE^14. «1H A9l 33 H^l^s-(204a, 
204b) ^ =eflo]ol tilH 3*1 BL ^ a)B4 E^ /BL^I Bl ^ /Bl -^<H1 ^^^i, 

4u2.^Tr M0S 7fl =fl Al Ei (206a, 206b )^ 7flo]H<H] ^^€4. ^ « 

(206a, 206b )^1 AW^-A «1H e}'?! ^ B2 * /B2 Jf-g-°ll "S^sH #*1?^-t- 
(202)^1 ^^o] 

<39> ^^«.(202)^ <$3.^ #*l^^-(202a) ^ ^2.^ ^]^«.( 2 02b)S ^€ 

t}. ^-xl^^«-(202a)^ ^i^7> ^ 7fl^l H^*1^3 

DN1, DN2S. ^^cf. Sll£^ H^fl^l^Ei DN1S} JEL^^r «1H. Efo] B2-^-g-*fl , TflojB^ 
HlH EJ-ol /B2-^<>11 ^^l^. W <fl3.^ H^^l^El DN221 £Le]l^l^ tije 5^ /B2 
Jf-g-^ TlMB^ ^ol B2^-£-^l <£^&A. S ^-71 #*l^^-(202a)3] ^ 

-f- ^ ^*1 ^ AVojoi] <g^^ ^-Ajsj. ofli^ e^ 7 |a e ^ AN3# 

a]Jt LANG7> ^l7>^cf. 
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<40> s)a.i ^]^^(202b)^- AA$\ ±.$-£.7\ ¥ 7fls] 

DPI, DP2S. 5X)S.i: H^*]^ DPl^ =efl^]^r «1H ^ B2^£-*fl , Til °1 B^ 

»1H 2^-0] /B2Jf^-°fl ^^^4. tt^ s}5.^ H^l^i PN2S] =efl<y^r ulH /B2 
^--g-ofl TlHH^r «1H B2^-^r^l ^^A. 2. s] 2.^ ^l^#^(202b)^ ^ 

* i^-i * ^^^^(V DD ) a>o] ofl %^5}- si 2.^ AP3# 3£j 

#*l^Hf LAPG7> *l7>€4. 

<4i> ^1^^- (202b) 51 ^2.^ H^^l^E-1 DPI, DP2<>1 A^}^7)9] SO 

£ /S0°1 

<42> H5a % £-5b^ «1H m€*l^(204a, 204b) ^ «1H 2K1CBL2, /BL2) 

<43> £.5a^ «1H b|-°1 AA H€*l^(204a) ^ «1H ef^l B2 a>o]^ _g.^g ^ 
Ji^^Jl, S.5b^r wlB ^s) B.^^l^Ei(204b) ^ ^<?1 /B2 & 

3] -g-^ ^§4. «1H el-ol 2^ Bi3*l^Hi(204a)2l TflolH^ ±.$L^ a> 

°H 7l^ 7fl3TflAlBl Cpl<>l M-Bl-M-uL, ^7>^1S. «1H B>«y ^Bl H^l^ (204b)^ Tfl 

°lBsq- iii AfoH 71^5 7fl3tflX|Ei c P 27> q-Bl-vf^. nJ-eW, V G <M*I1 

^-^r€ «1H 33 H 31*]^ (204a, 204b)7> fi-_£_H£l ^ , ^ V G (tIMS. 

€ < a-)7> Ti^^M HlB 21-^1 BL2, /BL2^1 M-EHvfl^tJ.. n*eH . MOS ^Jfl^El (CI, 
C2)^l VI ^ V27> ^^7fl ^tq-. olnfl, MOS 7fls|WE]°] ^siM^^r ^ofl o}^} 

ZL 1?>Bl^I«l-7l nfl^-ol] , €-^8r^l^ i7] AV AV'7}- 4^4^ 

<44> 26^ 514^1 ^1^71^ ^-4 M-t^iflfe EH^-£o]cK 
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<45> 5.4 £ £61: *ix$6\) rcf^ ^s. wj-^ofl tfl*H 

<46> ni^ t BL ^ wlHw> e^o] / BL o] <^ ^oj- v BL p £-3. =^*>^1€^. 

= e}-<y ^Ajjr WLE 7> #>£5J- 51 Jl £3 4131 V G 7> SH^^o} «1H e}<?l 33 H^fl^l 
^EK204a, 204b)7]- tl^l^^l^ ^-^5)^, ^l«fl #*l^¥-(202) ^ <3 3 

# «1H e}^l# BL2 ^ /BL2 4 6 H(^, ^ ^A^aIe^ a>o]6||) AV 

7> M-E^^cf. o] ^<g-^ ^-Aj-^o.^. «9 25mV ~ 30mV t 2 Al^ofl h]e e}oj 

e] B3H^(204a, 204b)7V ^-iL^s)^, «1B 2} Si 33 H^*l^ £ «1H eJ-Sl 
B2 ^ /B2 Jf* 4°H -8-^ 7l#^ol tH^^h olofl ttj-e^, ^71 Tili AV iL 

c}- ^ €• AV7> ^1^^- ^f- *1B sKll" BL2 ^ /BL2(^, 

SI £ /SI) A>olbj)(^^AlBl ^VcDofl Uj-Em-Tll €^Kt2 ~ t3 ^-#). 

<47> t3Al3H*l <yis.i ^]^«.(202a) ^ ^S.i #*l#^P?-(202b)# ^ *^5>^1 

7lfe LANG ^ LAPG7> €^s}-€^. ^, ^H^lS LAPGfe t3X|*HH feel Aj-Efl 

7} feel s-f <*IM ^H^l^ LANGfe feel *}°HH feel S-fS wHit}. 

olofl a)- el- ^l^«-s.ol ^-Aj^-s)^ ^m.q #*1*H °1» 

<48> S.7a 9? 5L7bfe fe ^<Hl «1H e^o] 33 H^li&N ^-fe g ^-^.H # 

J^o] HlH 2}°J ^ tilHW> E}-°H M-^M-fe ^, o]7>5lfe 

<49> 5L7afe ^l^S-^-7} olAj-^ojel-ji 7>^M# "fl Al-l-iSM^ ^^M^, £7bfe 

#^f£l TfloiH ^1^7> 5% *V°1« 7H^ nfl ^#efl°l^ ^ 

3Mth All^H^H HM^Bl ^^(Vcc)^ 2 VS. *>^Cf. £^-i-<HlAi ^Ai^ 
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«lB ^9l=r v^ifljl ^^l^r tilH«> 5^o]-g: v+Ej-vflnJ, 7\S-^ ^S#^r «1H 

<so> j£7a# , lOnsec *\]*\ «1H ^91 ^-QA^A €-^^1^, 

^-frofl hIh ^ H1S«} a>o]5] ^^>7> 33 ^7}*}t£*\ 20nsec 

<*IM AV(^= 25mV)# M-B^-^cf. ^tV ^20nsec <HH H^^I 33 H$*l 

H-^-H^, -8-^ ^ 87.5mV^ ^^>(AV')7> a]^ 

20nsec ~ 30nsec ^<£°fl ^^Sr 4 s 
<5i> £7bl- ^2:5>Ta ( e}<?l Hiffl*l^£i €-.2- = ^ 2:71 25mV^ ^ 

^-SM «f 62.5mV7> ^ ^ ^cf. 4^ jl^sHl ^ #x)^7}<>] 7\}o]^_ ^ 
#0)7} 3^7} v}± &<&x}7\ ^S)7) , ^1^71 7]- 

e^r ^^hh ^Bfls ^€ ^ sa-B-a- <>l«^r 51* 

#th €■ ^3 ii^l 4i]e} j^^i^ofl as} ^ 

^ ^ &TT 2-€r *KI3£: ^°fl ^^-S. «fl^E]olo> ^ ^ojcf. 
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<53> ol^-ollA-l 13;**M1 4^, UlB 33 E^liBlf Q-$LS- «H v] 

<54> ojoll ^-^sHl TflolH ^ol7> ^-^^>C-1el-H ^1^^7l7> 

^JL7} ^ ^l^cfl, 7>7l 7l^ ^>(MRAM)^1 ffl-f ^^V^. 
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^1H]H 5}<?1 ^ 42*] B. eKl# ¥ ^^-S 3^1*Rr ^ «1H e}^ A 
<y^-o. ^v 7 ) W ]e s^o] 33 B^l^^l 4i^.^7> ^H^S wis e}^l°fl 

^ ^l^#7l. 
2] 

£Lefl<?}, ZLElJl #7l tilH B3E*liE^ <£^4g Jj^^s. 7\] °] B. 

£. °]^^\. mos n ^#71 . 

€"£r^ ^7l UlB 5^-Ol ^E] H^^l^E|S.ol Tg-^HS}^ #7] tilH. ^tl 3^ 



24-17 



1020020054904 #3 2003/4/11 

4] 

#71 #*1^^: 

i-SL^l--^ ^slJL H-ell^l-^- #71 ^ltilH ?\9l ^ #7l ^IH 

<£^.S\3L TflolHl-^: #7l *fl2WlB. ^ ^ #7l *Hl«lH ^1^2-i 

7)HHl:£r ^12H1B ej-^l ^ aDHJUE.^ B^l^^ *J ^l2^l£i 

B^^l^Ell- 3^*Rr *H2#*1 ^HHfr SL^Kr ^l##7l. 
5] 

*)14-%M1 5a°H, 

#7l tilB ^ B^^liB^lrol ^-^.B€ ^, #7l ^U^l^^-# %^$c 

X\ f]^ ^H^1^«L ^olAlJri, ^e) S-^H feSl §>ol #BflS. € °1 *>°1 , #71 A\2 

^1##^# ^sW^ *H2#*lf^p?- ^IH^I^ feel «W #3HH fesl B-f # 

BflS €°l*Rr ^l##7l. 
6] 

^15*^1 5^1, 
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^71 ^12^1^^- ^H^lJl^r, ^71 *fl2^-M ^Sl + °\] <S4€ 

#<$d\] ii^i ^ Til olSS. ^S-i H^fl^l^B^ TflolH^l ^17>S|^- 

^71. 

^7} ^1^711- #^^1^ -8-71 #*l«Hr 

8] 

A>7l Sh^l 3^ ^-^.5.^, ^7] HlH S^^l 33 

«1B BK1§ ^*fl #7l t!r ^ y lH eKl€- ^ 

^"71 2*°} *>°H ^7] *L#*>7} M-EfM-fe ^o^. 

9] 
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MOS ^ll^AlE^ W 0 V^. 

10] 

[^T 1 * 11] 
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